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The GEMM Core is a new CMRI resource created to
support investigators in the design, generation,
and analysis of novel genetically modified mouse
strains. The development of new animal models
will provide CMRI researchers an unprecedented
tool to investigate the etiology and treatment of
pediatric disease. The GEMM core staff have
comprehensive expertise in both molecular biology
and methods for genetic manipulation of the mouse
genome, and the facility is outfitted with the
necessary equipment to employ state-of-the-art
technologies.
Recently the core staff have developed a genotyping
approach that uses Next Generation Sequencing to
identify the full gamut of alleles present in CRISPRedited founder animals. This procedure streamlines
what is sometimes a challenging genotyping task
and provides a reliable means to select useful
founders. The GEMM core will continue to employ
cutting edge methods like these to create and
characterize custom mouse models to address the
specific research needs of CMRI researchers.
In addition to novel model generation. the GEMM
core offers a host of other services:
cryopreservation of sperm and embryos to protect
and archive important strains and storage of these
samples in the Children’s Research Institute
Biorepository (CRIB), importation of mice from
outside facilities via rederivation, colony
maintenance and support for difficult breeding
colonies, and design and implementation of an
array of genotyping methods to maintain the
correct allele representation within colonies. These
supporting services round out the core's ability to
meet the needs of CMRI researchers and to achieve
the goal of creating animal models that will advance
research in pediatric medicine.
We look
forward to
working
with you!

Custom Model Generation

GEMM core staff will have an initial consultation with the
investigator to understand the goals of the project, and to
discuss options the core can offer to achieve those goals.
After the consultation, a plan will be discussed with the
investigator. The GEMM core staff will work with the
investigator to decide which services are best for their needs.

Options presented to an investigator who
wanted to develop a Tpbpa-rtTA model
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The GEMM core can design and synthesize CRISPR
reagents, DNA constructs, and genotyping reagents.
If employing CRISPR/Cas9 technology to generate a
mouse model, the GEMM core will identify target sites,
design reagents, and validate efficiency of the
reagents in pre-implantation embryos prior to animal
production. DNA constructs can also be designed,
synthesized, and sequence validated.

The GEMM core can generate custom designed mouse
models via pre-implantation embryo manipulation. A
variety of technologies can be utilized with the goal of
generating a range of novel mutant alleles, including
knockouts, conditional mutations, point mutations, and
knock-ins.
New alleles can be generated via
pronuclear injection of CRISPR reagents or DNA
constructs, or via ESC injection into blastocysts.

Illustration of the process to validate
CRISPR targeting efficiency prior to use in
animal production

Illustration of the genetic modification
process via microinjection

The GEMM core can develop genotyping protocols for new
or existing strains. A variety of approaches can be used
including PCR based protocols, next-generation sequencing
protocols, or probe-based protocols through Transnetyx.
Additionally, the core can initiate breeding schemes to
develop and expand stocks for experimental cohorts.

NGS genotyping data from Apobec4 KO founders
generated via CRISPR/Cas9 targeting
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Illustration of the process to identify useful
founders and produce heterozygous offspring
with defined germline genotypes
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Heterozygous Apobec4 KO pups harboring
mutant alleles of interest from the above founders
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Cryopreservation
Cryopreservation is a reliable method for the long-term
preservation of mouse strains. This method allows for the
storage of viable sperm or embryos that can readily be used at
a future date to revive the cryopreserved strains.
Cryopreserving is an ideal and cost-effective option to protect
and archive valuable strains. This GEMM core service includes
animal prep, collection and cryopreservation of the samples,
and long-term storage in the CMRI Biorepository (CRIB).

Rederivation
Rederivation involves the transfer of fertilized embryos into a
surrogate mouse with the goal of restarting the mouse line. The
CMRI Vivarium is a specific pathogen free facility (SPF),
therefore all animals imported from outside of the facility, with
the exception of those coming from approved SPF vendors,
must be rederived via embryo transfer. Rederivation can also
be used to restart cryopreserved strains, or to rescue aging,
non-breeding, or unhealthy colonies.

Colony Expansion
Based on investigator needs, either natural mating or IVF (via
our speed expansion service) can be employed to expand
existing strains. Colony expansion services can include
planning, set-up, maintenance, and monitoring of the breeding
schemes, and genotyping of animals. Existing genotyping
protocols can be used or new ones can be developed.
Speed expansion is useful for quickly developing large numbers
of animals, generating large cohorts of age-matched animals,
or for the rapid expansion of strains with short-lifespans or
limited breeding windows.

